PATENT ABSTRACTS OF JAPAN 

(11)Publication number: 10-016213 
(43)Date of publication of application : 20.01.1998 



(51)lnt.CI. 




B41J 2/045 
B41J 2/055 
B41J 2/205 




(21)Application number 


08-167721 


(71)Applicant : 


TEC CORP 








TOSHIBA CORP 


(22)Date of filing : 


27.06.1996 


(72)lnventor : 


TAKAMURA JUN 








NITTA NOBORU 








ONO SHUNICHI 



(54) DRIVING OF RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform gradation printing by making the 
ink emitting amt. from an ink chamber variable by simple control. 
SOLUTION: A reference voltage waveform of a triangle wave is outputted 
from a power supply circuit 12 to be applied to a piezoelectric member 11L 
The transistor 13i corresponding to the piezoelectric member desired to be 
driven is subjected to ONoperation simultaneously with the application of 
the reference voltage waveform to the piezoelectric member. By this 
constitution, an ink chamber is opened. Thereafter, immediately before the 
reference voltage waveform falls to earth potential steeply, the transistor is 
once subjected to OFF-operation. By this mechanism, the piezoelectric 
member holds charge to hold its displacing position. At this time, the 
supply of ink to the ink chamber is performed. After the elpse of a proper 
holding time, the transistor is again subjected to ON-operation to return the 
piezoelectric member to a steady state. By this constitution, the ink 
chamber returns to the original state suddenly and ink is emitted from the 
ink chamber. The ink emitting amt. at this time is made variable by making 
the holding time variable and gradation printing can be performed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of the recording head which carries out the 

regurgitation of the ink from an ink room according to deformation of a piezo-electric member. 

[0002] 

[Description of the Prior Art] As the drive approach of this kind of recording head, the thing of JP,2-164544,A is known, 
for example. It connected with the output terminal of the current supply circuit 2 by having used the electrode as the 
common electrode, and this has grounded the electrode of another side through NPN transistor 31, 32, 33, 34, 35, 36, 
and ~, respectively, as while connecting with the piezo-electric member 11, 12, 13, 14, 15, 16, and - shows drawing 
17 . And when driving the piezo-electric member 11, 12, 13, 14, 15, 16, and --, a transistor 31, 32, 33, 34, 35, 36, and - 
- are made into an ON state, and a constant current input is performed to each piezo-electric member from the output 
terminal of the current supply circuit 2. That is, he impresses a driver voltage wave to the common electrode of each 
piezo-electric member from the output terminal of the current supply circuit 2, and is trying to make ink breathe out 
from the ink delivery of the ink room which chooses the piezo-electric member which drives a transistor 31, 32, 33, 34, 
35, 36, and - by carrying out ON actuation alternatively, and corresponds. 
[0003] 

[Problem(s) to be Solved by the Invention] Since this conventional drive approach performs only control which chooses 
the piezo-electric member driven by a transistor 31, 32, 33, 34, 35, 36, and --, it was not able to carry out adjustable 
[ of the discharge quantity of ink ], and was not able to perform gradation printing. 

[0004] Then, invention according to claim 1 to 6 offers the drive approach of the recording head which can carry out 
adjustable control of the discharge quantity of the ink from an ink room in easy control, and can perform gradation 
printing. 
[0005] 

[Means for Solving the Problem] In the recording head which invention according to claim 1 impresses an electrical 
potential difference to a piezo-electric member, makes carry out the variation rate of this piezo-electric member, makes 
transform an ink room with the variation rate of this piezo-electric member, and performs discharge printing for the ink 
of this ink interior of a room Impress a reference voltage wave for every printing timing to a piezo-electric member, hold 
the impression condition of an electrical potential difference over a piezo-electric member in the impression period of 
this reference voltage wave, and the displacement condition of this piezo-electric member is held. It is in carrying out 
adjustable [ of the discharge quantity of ink ] by changing the holding time at this time, and performing gradation 
printing. 

[0006] In the recording head which invention according to claim 2 impresses an electrical potential difference to a piezo- 
electric member, makes carry out the variation rate of this piezo-electric member, makes transform an ink room with the 
variation rate of this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room 
Carry out ON actuation of the switching element, and the electrode of another side connected to a piezo-electric 
member while while connecting with a piezo-electric member impresses a reference voltage wave for every printing 
timing to an electrode is grounded. In the impression period of a reference voltage wave over a piezo-electric member, 
carry out off actuation of the switching element, hold the impression condition of an electrical potential difference over a 
piezo-electric member, and the displacement condition of this piezo-electric member is held. It is in changing the holding 
time by changing the ON actuation timing of a subsequent switching element, carrying out adjustable [ of the discharge 
quantity of ink ], and performing gradation printing. 

[0007] In the recording head which invention according to claim 3 impresses an electrical potential difference to a piezo- 
electric member, makes carry out the variation rate of this piezo-electric member, makes transform an ink room with the 
variation rate of this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room The 



voltage wave omTp^S^^^S^JSi * fS"^ ? ^ impreSSi ° n period of a reference 

variation rate of this piezo-etectricSer and^rS™ ."fi™* 0 transform an lnk ™° m wi » 
Carry out ON actuation of tte S 'SSZSSST ^ 2* " ** "* interior ° f a r °° m 

condition of an electrical S^S^^^'S^^ 9 ^ ^T' h °' d the impreSSi ° n 
electric member is held The hold no time f r^nntf iS ^ 3f 3nd the d,s P |acemen t condition of this piezo- 
Piezo-electric rt^^^^^^S^i^ the ™ ntenanCe electrical Potential difference to a 
actuation timing of a suteSSSR^^S^ Sffi? ? Chm9 elem ? t * thiS time ' and chan 9 in 9 the 0N 
ink ], and performing gr^SSpSS?^ * * * * " Carry ' ng ° Ut adjUStable I of dischar 9e quantity of 

K^IT^ 25 6 ,T resses a h n electrical potential differe - to a p-- 

variation rate of this ™™J»ZiZ 5 P ,e f°- eiectric member, makes transform an ink room with the 
Two or more sorts Jx^^^S^^^^^^^J^ the ink of this ink ^ of a room 

[0011] P electr,c member / and performing gradation printing, 

embodiment of tha Invention] Hereafter, me gestalt of operaoon of this invent™ is explained with reference to a 

linked to said each pieroXS r^ber 1 n 1°1 * IT™ electrode ' ^ electrode <* mother side 

133, 134, 13S 136 and - 111-116 and - is grounded respectively through NPW ttansistor 131, 132, 

a^lCrned^^ 

each transistor 131-136 and - into ON and the nrin? n « I f P 9 data - conver s'on crcurt 14 changes said 
[00.4, Here, a printing prince Is described uang the aJ^S^^^^, state, It 



so that it may be shown. Transistor 13 (.- 1, 2 and tur fc ^ pjez0 . electnc member 11. by the 

Hi from the current supply circuit 12. be open ed. At this time, the ink regurg.tat.on s.de 18 of ink, 

smooth start first. It displaces so that the nkroOTW may y be shQwn 

fT a meniscus is (a) of drawing^ . It retreats to the ink room i/sk« : * piezo-electric member 11. to 

'^TJS^S*- llj ^r^^^KS^i. (d) of dicj Although it returns to the 
ouch-downpotential in **** about 7 i hardly performed at this time, there is tattle 

shown steady state, since a supplement of the tome nK ™ , jnting of gradation concentration. 
dSarge quantity of the ink from the ink . room f a Sf m ' e X 18 has retreated to the ink room 17 side 

[55?] Mo?eover7(a) of drawing Whe " 't holds Jor^w £ ate the men ^ g u (b) 

that it may be shown, a supplement of the ink to the nk roorr . 1/ p Theref it is p iez0 -electr.c member 11. in 
f it comes to return to an ink regurgitation side s .that ja , jn **** about me reference 

L condition. It is [ -— and ] ^^^^^S^ stea'dy state, since the supplement ot tte ink 
voltage wave to impress, (d) of dHM*l ABWr " ^ s tm 6 the discharge quantity of the ink from the mk room 17 

« i^toreturn^ 

electric member Hi in this condition. It is [ ■„„ •» Aithnuah it returns to the shown steady state, since the 

.ffiESrenoB voltage wave to impress d) JSwge quantity of the ink from the ink 

Lpp ement of the ink to the ink room 17 is fully ^^^^SSSX thisway, the discharge quantity of 

nulse PTP is supplied to the current supply circuit 12 and the pnnung |t wave as shown is outputted 

potential at ****, it is transistor 13.. ^^^^S^mSf. since it is volume load, and ] 
location will be held [ holding a charge, even if transistor turn , , , carried out -- transistor 13. 

WW then, comparatively long in this condrtion - ^ bm^mount mamte _ piez0 _ ele ctoc member 

Sng out ON actuation again piezo-electr.c member 11, ^charge suppljed js (d) of drawing 

llTt returns to a steady state. In this ^^f^^^^tSu^ from an ink room to the timing to 
2 It comes to be shown and the amount of ink wh «ch carries o concentration, 
which this voltage waveform falls increases. That is, * """mehgr pnn <ng y Jf jt js mad t0 

m020] Moreover, transistor 13i About the print ■^ s ^^^^Sa^ a charge becomes short a little, and 
rhanoe so that it may be shown, it is piezo-electric member 11.. The ; per.oo n « comes t0 te snown an d 

fp ezte eS member Hi at this time. The voltage «^^ to " ® £g£Sii* this voltage waveform 
toe amount of ink which carries out the regurgftrtnr ^ fro ^ an ,nk J n m wnich is whe never [ middle ]. 
fans decreases a little. That is, gradation concentration serves ^as pr.nt.ng drawing^ . If it is made to 

0021] Moreover, transistor 13i About the print .pulse PP .mp ressed to ^ becomes sti „ shorter and ,s 

change so that it may be shown, it is piezo-electr.c membej 1. • f dra y w - 2 . lt comes to be shown and 

SSt^St of ^^SM and it is Pie-electric member ill. By 

transistor 13i The print pulse J t J^^ , ^a^r& W of ink which carries out the 

Sg^ *- * ™ ' 

Sate 22 forms electrodes 24 and 25 in botf isjda ^ and ,s ftong fte pea .a rf a ^ fe ^ up 

P 27 is formed in the opposite side iJ^f^^^S-hm. of a triangular wave is impressed to the 

[0024] This recording head is (a) of drawings . wnei ■ 



r° th *«- ^entia. difference, the piezo- 
moment occurs by the equilibrium of strei w * an elas fc oStl ' P f zo : e,ectric tr ^sversal effect, the bend ng 

deforms m the direction which expands the vo ume of tfe iSl mnmST P,ate 22 iS (b) of 4 ■ " 

electric member 23 is displaced, after carrying ^ftadtt?JST.£ S ° I 1 "* * TOy be Shown - And piezo- 
member 23 are (c) of drawing k to **** aboSt v22T5^ ma,ntenance ' ******** and the piezo-electric 

he volume of the ink room 21 returns by^affi^SS ^,? UmS t0 3 Steady state 50 that * may be slSwn and 
P025] (Gestalt of the 2nd operation) The gestaTo this Zr* re 9 urgitati ° n from the ink delivery 26. ' 
to daims land 2. The configuration of the^c^ 

of the 1st operation fundamentally. A different point is , nSS- SS. ■ u ° Peratl0n ,s the same as that of the gestalt 
and the reference voltage wave of - imoresTed tn nn 12 I £ " 9 Changed each P^o-electric member 111 ill 
[0026] That is, as timing of operaionfesS^ XwinoT^H ^ the CUrrent Supp, y circuit 12 - 
sets in the gesta.t of this operation, and t T( ofSSV tK^ 6 iS ***** sh °™ * drawing 6 , it 
voltage wave of - impressed to one electrode utoS^ ? P ezo-e ectnc member 11M16 and the reference 
PTP. This reference voltage wave is ( b )T£^f Z^ZZZ^ *"? 12 by the shown print *5?Se 

ES^f * 6 Si ^ PU ' Se PP iS ~ "i. 

ink room 17 from the shown steady state And it i*; iS hSt d,sp ; aces In the direction which extrudes the ink in the 

13i. Off actuation is carried out and" iUs -pi^c J^X^S^^SS^ *"* and * is ^o" 

t^smamtenance condition comparative! 'long ^b^^^^S^"^ condition is ^Id. After continuing 
electric member Hi. it is made to return to a steady ste! VL™ ! i '° n ' S Carried out a 9 ain and it is piezo- 
voltage wave is (d) of dnawingj, . it comes to bTshow^nXl t ^' *!* P™™^ member Hi. a supply 
comparatively long. SinceTvaTTation rate ex£u7« aTmis tt£ it Sw f ^ 17 iS pie2 °- e, ^c membe? lli 
increases so that it may be shown. ' 5 t,me ' 11 ,s (c > of diawingjS . The discharge quantity of ink 

not much long shortly, it is tn^^^^^S^l is he,d ' be ^ a maintenance coXn ol^ 
made to return to a steady state. By this control "t ^ and * is P'^ectric member Hi. it is 

5 . It comes to be shown and the ink in th. £ ™" member A voltage wave is (ft of drawinn 

variation rate becomes short a little. Therefore, ^l^TS^SS^ U Ji ^ period extruded A the ° 9 
E5?S When6Ver [ middle J 50 ** * may be shown ( } draWmg 6 " The discharQe QwUly of ink 

steady state. And it sets, just before a reference J^^SiTS K f • the ink r °° m 17 from the sh °wn 
and ,s p,ezo-electric member Hi. Although a dbSE^cSS^i^ ^ 131 ° ff actuation is carrie d out 
continues shortly, it is transistor 13i. ON actuation is cS n^°n 5 WNe 3 mainte nance condition hardly 
return to a steady state. By this control it is 2™ out again and it is piezo-electric member Hi it is made tn 

comes to be shown and the in in the VSS^Sl^^ m i SUpply Voltaae wave » W o draw ing 5 ?t 

it^r shorter - 

wh.e a variation rate is made to carry out in the direction 
of the period which holds a charge and holds a ' 1 *** ^ WhiCh "*» out ad ^table 

to claims 3 and 4. The configuration of ttt^?!!? ^ 96Sta,t ° f the ° peration ^responding 
of the 1st operation fundamentally. A different ^S?a nSSSt?* ? 0perati0n is the ^ as that of the geSt 

mi'ZlT^ to f the base from £^S££^£2Zt each transistor 13M36 and 

The print pulse PP as shown is supp.ied. Name.y, *M3TE^^ - 



reference voltage wave, and coincidence. Just before it carries out ON actuation and a reference voltage wave falls to 
touch-down potential at ****, it is transistor 13i. Off actuation is once carried out. Thereby, it is piezo-electric member 
Hi. A charge is held where an electrical potential difference VI is impressed. Namely, piezo-electric member Hi (d) of 
dr awin g 8 (a) of the shown steady state to drawing 8 It holds in the condition of having displaced greatly so that it 
might be shown. 

[0033] Then, after carrying out fixed time amount maintenance of this condition, it is transistor 13i. It is piezo-electric 
member Hi by carrying out ON actuation again. A charge discharges rapidly and is piezo-electric member Hi. (d) of 
drawing 8 It returns to the shown steady state. Namely, piezo-electric member Hi The voltage waveform supplied is (d) 
of drawing 7 . It comes to be shown. Thus, piezo-electric member Hi Comparatively high electrical potential difference 
VI It is piezo-electric member Hi by making it hold in the condition of having impressed. The amount of displacement 
when returning to a steady state is enlarged, and, thereby, the amount of ink which carries out the regurgitation from 
an ink room increases. That is, it becomes high printing of gradation concentration. 

[0034] Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (e) of drawing 7 . 
The print pulse PP as shown is supplied. Namely, piezo-electric member Hi It is transistor 13i to impression of a 
reference voltage wave, and coincidence. It is transistor 13i at the second half when ON actuation was carried out and 
the reference voltage wave has started smoothly. OFF actuation is once carried out. Thereby, it is piezo-electric member 
Hi. A charge is held where an electrical potential difference V2 (<V1) is impressed. Namely, piezo-electric member Hi 
(d) of drawing 8 (b) of the shown steady state to drawing 8 It holds in the condition of having displaced to whenever 
[ middle ] so that it might be shown. 

[0035] Then, after carrying out fixed time amount maintenance of this condition, it is transistor 13i. It is piezo-electric 
member Hi by carrying out ON actuation again. A charge discharges rapidly and is piezo-electric member Hi. It returns 
to the steady state shown in (d) of drawing 8 . Namely, piezo-electric member Hi The voltage waveform supplied is (f) 
of drawing 7 . It comes to be shown. Thus, piezo-electric member Hi Electrical potential difference V2 of whenever 
[ middle ] It is piezo-electric member Hi by making it hold in the condition of having impressed. The amount of 
displacement when returning to a steady state is made whenever [ middle ], and this controls the amount of ink which 
carries out the regurgitation from an ink room to whenever [ middle ]. That is, gradation concentration serves as 
printing which is whenever [ middle ]. 

[0036] Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (g) of drawing s . 
The print pulse PP as shown is supplied. Namely, piezo-electric member Hi It is transistor 13i to impression of a 
reference voltage wave, and coincidence. It is transistor 13i at the first half when ON actuation was carried out and the 
reference voltage wave has started smoothly. OFF actuation is once carried out. Thereby, it is piezo-electric member 
Hi. A charge is held where an electrical potential difference V3 (<V2) is impressed. Namely, piezo-electric member Hi 
(d) of drawing 8 (c) of the shown steady state to drawing 8 It holds in the condition of not displacing so much so that it 
may be shown. 

[0037] Then, after carrying out fixed time amount maintenance of this condition, it is transistor 13i. It is piezo-electric 
member Hi by carrying out ON actuation again. A charge discharges rapidly and is piezo-electric member Hi. It returns 
to the steady state shown in (d) of drawing 8 . Namely, piezo-electric member Hi The voltage waveform supplied is (h) 
of drawing 7 . It comes to be shown. Thus, piezo-electric member Hi Comparatively low electrical potential difference 
V3 It is piezo-electric member Hi by making it hold in the condition of having impressed. The amount of displacement 
when returning to a steady state is made small, and, thereby, the amount of ink which carries out the regurgitation from 
an ink room is lessened. That is, it becomes low printing of gradation concentration. Thus, piezo-electric member Hi By 
easy control which carries out adjustable [ of the voltage level when holding a charge ], the amount of ink which carries 
out the regurgitation from an ink room can be adjusted, and gradation printing can be performed. 
[0038] In addition, at the gestalt of this operation, it is piezo-electric member Hi. Although adjustable [ of the voltage 
level when holding a charge ] is carried out and the amount of ink was adjusted, it is piezo-electric member Hi further 
to this. If the holding time when holding a charge is considered and the amount of ink is adjusted by both the electrical 
potential difference and the holding time, finer gradation control will be attained. In order to realize this, it is (c) of 
drawin g 7 . (e) (g) It sets and is transistor 131. Pulse PI of the print pulse PP which carries out ON actuation again What 
is necessary is just to change generating timing. 

[0039] (Gestalt of the 4th operation) The gestalt of this operation describes the gestalt of the operation corresponding 
to claim 6. The configuration of the drive circuit of the gestalt of this operation is the same as that of the gestalt of the 
1st operation fundamentally, as shown in drawing 9 , and different points are the current supply circuit 32 and the 
printing data-conversion circuit 34 which outputs the print pulse PP. That is, said current supply circuit 32 outputs 
continuously various kinds of reference voltage waves from which a wave differs for every printing timing. For example, 
reference voltage wave Tl of a triangular wave And reference voltage wave T2 of the trapezoidal shape which is two 
kinds from which the die length of a constant-voltage period differs and T3 Three kinds are outputted continuously. 



ra^5?n22f n ?* VOtafle W8VeS iS W3VeS ****** [ Standup ] in smoothness and a fall. 

1*™? P I data-conversion circuit 34 is three kinds of reference voltage wave Tl, T2 and T3 In order to 

supply circuit 32 is (b) of djswincUO . Three kinds of reference voltage wave Tl a shown STd T3 It outputs 
contmuously. Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To tne ba*, ft (c) of drawing 
m042V?h r p e r?h! nCe VOltag f ^ ve s ° that * ™V be ^own. The print pulse PP for choosing is supplied ( ' dBMfl0Q 
[0042] thereby - piezo-electric member Hi **** - (d) of giawjnglO A supply voltage wave as shown will impress 
This supply voltage wave is piezo-electric member Hi. Fixed time amount maintenance oi the charges « XT and 
-t .s p.ezo-electr,c member Hi. Fixed time amount maintenance is carried out in a t^taZ^iSS^S^ 
And it .s piezo-electric member Hi after fixed time amount progress. A charge is discharged ^SoXSk^SS^' 
X ^ be ; 1 returns ? a steady state. In this way, piezo-electric member Hi The amount o ink whiS carries 
out the regurgitation from an ink room by supplying the voltage waveform which carries out fixed time amoun 
conSio e n ,n 3 Predetermined disp,acement location ureases. That is, it becomes high printSg oTgrSon 
[0043] Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base it is (e) of drawina 10 ft 

l r Sc e m?m^iTi 22 T2 m ?? * maybe A showr )- ^ print p ° ,se pp for choosin 9 is ^T«£2ps? ' 

electric member Hi - (f) of diawjngjlO A supply voltage wave as shown will impress. This supply voltaae wave is 

KS^fT me ? 6r K iS (d) ° f ^ £mlD9M about a char 9 e " Altn ough it is shorter than the Srf^^S 
tone amount maintenance ,s carried out, and it is piezo-electric member Hi. Fixed time amount mL^ 
out m a predetermined d.splacement location. And it is piezo-electric member Hi after fixed Zesm^ZorSsT 
charge is discharged rapidly and it is piezo-electric member Hi. It returns to a steady state I ^iswav S-dStrtc 
ZJ ^ k h am ° Unt ° f ink Which Carries out the ^Station from an ink room^^^^hSS^^ 
7%SSEi Th'? Came H °k * time am ° Unt maintenance in a Predetermined displacement lo^be^JSS^ 
fiUSS m ] " ' ? radat '° n concentration serves as printing which is whenever [ middle ] 

[0044] Moreover, p.ezo-electric member Hi to drive Corresponding transistor 13i To the base it is (q) of drawino 10 It 

SSSfflS **** T1 <Snf ? ' may ^ A shown : The print P^'se PP for choosing is supplied f«S2??3S? " 
d S ^rS ™iL 11 "r ( h) ? dia ™- 1Q supply voltage wave as shown will impress. This supply voltage wave is 
S nSn 0 ^ i: ' f p ' edeterm,ned level is reached. It discharges immediately, without hardly holding a charge 
and is p.ezo-electr.c member Hi. It returns to a steady state. In this way, piezo-electric member Hi The Wirt ofTnk 
which carries out the regurgitation from an ink room by discharging immediately, withouSng a charge decrease 
That is, ,t becomes low pr.nting of gradation concentration. Thus, transistor 13i It is piezo-electtc member H bv the' 
print pulse PP impressed to the base. By easy control of choosing the reference voltage wav^to supple amount 0 f 

an ^ r °° m ™ bG adjUSted ' and 9-datfon Printing cant Permed 
[0045] (Gestalt of the 5th operation) The gestalt of this operation is what applied two or more ink rooms to the 

ESS T k . he 9 l Stalt ° f the 0peration responding to claims 1 and 2. As shown in Lwing 14 on the 
P eC o?d^n h^hT 6 h 41 ' n !S*? ° r m ° re C ° nCaVe slotS were formed ' and tois Piezo-electric Ser Tl' the 
S^^ ^^r^ ,S Wh3t the t0P P ' ate 43 WaS made for another piezo-electric member 42 to rival 
_cladd ng and on this, and formed two or more ink rooms 44 and 44 and --, and forms the electrode 45 bv electric 
nickel plating at the wall of each ink room 44. Said each piezo-electric members 41 and 42 ^eStad hlSSSon 
which counters mutually in the direction of board thickness poiarizea in tne direction 

[0046] As the configuration of the drive circuit of the recording head of this share mode form is shown in drawina 11 

mfn Z r n? nC r m > er j"* C ° nStitUteS ** ****** ™» 422 C0 ™«<* ™ SSSSZ^S^l It 

EES- . l l the , Cr,tena V0 ' ? 9e waveform BVL Supp, V line 471 ft connects. Piezo-electric member 422 which 

2SMS ?To ^ ****** M 462 K mindS »dfeS?<S£ voltage 
ronnl^^ ^ PP L y Ji o i 2 " connects - P'ezo-electric member 423 which constitutes the adjoining wall 424 
Connected electrode 453 Bidirectional switch 463 It minds and is the criteria voltage waveform BV3 Supply Hne 473 It 

SS^TSSSnS* f whi ? consmu I es the adjoining wa " 425 Connerted e,ertro <* '«S£SS 

S 1! min(J s and s the criteria voltage waveform BV1. Supply line 471 It connects. Piezo-electric member 425 

£ta ^^13: '^^ o 6 ^ 6 455 BidireCti0na ' SWitCh 465 tt minds and is toe cr^eria 
ro^HS J ? 2 cf o P ? y 6 4 ^ 2 K connects - P'ezo-electric member 426 which constitutes the adjoining wall 427 

^a^^SSST ' SWitCh 466 " ^ iS the ^ ^ ~ BV3. Supply 1^473 if 



[0047] Although the method of 2 division drives or a trichotomy drive is taken since the recording head of a share mode 
form cannot drive an adjoining ink room to coincidence on the structure, the above-mentioned drive circuit performs a 
trichotomy drive. Said each bidirectional switch 461, 462, 463, 464, 465, 466, and - carry out SUITCHIN control by two 
control signal A1H, AIL and B1H, B1L and C1H, C1L and A2H, A2L and B-2H, B-2L and C2H, C2L, and --, respectively. 
This control signal performs selection of an ink room, and control of ink discharge quantity. In addition, the inside Al of 
drawing, Bl and CI, A2, B-2, C2, and - show the ink room, respectively. 

[0048] This drive circuit is each supply line 471, 472, and 473. They are each reference voltage wave BV1, BV2, and 
BV3. (a) of drawing 12 (b) (c) It supplies to the shown timing. Now and supply line 471 Reference voltage wave BV1 It 
is (d) of drawing 12 at the timing to supply. Control signal A1H are turned on so that it may be shown, (e) of drawing 

12 Control signal AIL is turned off so that it may be shown, and it is (f) of drawin g 12 . Control signal B1H are turned 
off so that it may be shown, and it is (g) of drawing 12 . If control signal B1L is turned on so that it may be shown The 
bidirectional switch 461 and 462 It minds and is the piezo-electric member 421 and 422. Reference voltage wave BV1 It 
impresses and is the piezo-electric member 421 and 422. Ink room Al (a) of drawing 13 (b) of a steady state to drawing 

13 It displaces in the direction gradually opened so that it may be shown. 

[0049] And criteria voltage waveform BV1 When control signal A1H are turned off just before falling, it is the piezo- 
electric member 421 and 422. (c) of drawin g 13 The displacement condition is held so that it may be shown. Then, it is 
[ changing the timing which returns this control signal AIL to ON, although control signal AIL is returned to ON, and ] 
the ink room Al. Electrode 451 The voltage waveform to supply is Q) of drawin g 12 . It changes so that it may be 
shown. Namely, the piezo-electric member 421 and 422 The electrical-potential-difference holding time changes, and - 
if the fixed holding time passes -- control signal AIL -- an ON state - returning -- the piezo-electric member 421 and 
422 a charge - **** - discharging - this piezo-electric member 421 and 422 (d) of drawing 13 it is shown - as - a 
steady state - returning - ink room Al from - ink is made to breathe out through an ink delivery 
[0050] in this way, the thing for which the timing which returns control signal AIL to ON is changed - the piezo-electric 
member 421 and 422 the gestalt of the 1st operation mentioned above since the electrical-potential-difference holding 
time changed - the same - ink room Al from - the discharge quantity of ink can be changed and gradation printing is 
attained. 

[0051] Next, supply line 472 Reference voltage wave BV2 It is (f) of drawin g 12 at the timing to supply. Control signal 
B1H are turned on so that it may be shown, (g) of drawin g 12 Control signal B1L is turned off so that it may be shown, 
and it is (d) of drawin g 12 . Control signal A1H are turned off so that it may be shown. As shown in (e) of drawing 12 , 
control signal AIL is turned on, and it is (h) of drawing 12 . Control signal C1H are turned off so that it may be shown, 
and it is (i) of dr a wing 12 . If control signal C1L is turned on so that it may be shown The bidirectional switch 461, 462, 
and 463 It minds and is the piezo-electric member 422 and 423. Reference voltage wave BV2 impresses and it is the 
piezo-electric member 422 and 423. Ink room Bl (e) of drawing 13 (f) of a steady state to drawing 13 It displaces in the 
direction gradually opened so that it may be shown. 

[0052] And criteria voltage waveform BV2 When control signal B1H are turned off just before falling, it is the piezo- 
electric member 422 and 423. The displacement condition is held. Then, it is [ changing the timing which returns this 
control signal B1L to ON, although control signal B1L is returned to ON, and ] the ink room Bl. Electrode 452 The 
voltage waveform to supply is (k) of d rawin g 12 . It changes so that it may be shown. Namely, the piezo-electric 
member 422 and 423 The electrical-potential-difference holding time changes, and - if the fixed holding time passes - 
control signal B1L - an ON state - returning -- the piezo-electric member 422 and 423 a charge - **** - discharging - 
- this piezo-electric member 422 and 423 a steady state -- returning -- ink room Bl from - ink is made to breathe out 
through an ink delivery 

[0053] in this way, the thing for which the timing which returns control signal B1L to ON is changed - the piezo-electric 
member 422 and 423 the gestalt of the 1st operation mentioned above since the electrical-potential-difference holding 
time changed - the same - ink room Bl from - the discharge quantity of ink can be changed and gradation printing is 
attained. 

[0054] Similarly, it is a supply line 473. Reference voltage wave BV3 It is (h) of drawing J2 at the timing to supply. 
Control signal C1H are turned on so that it may be shown, (i) of drawin g 12 Control signal C1L is turned off so that it 
may be shown, and it is (d) of drawin g 12 . Control signal A1H are turned off so that it may be shown, (e) of drawin g 12 
Control signal AIL is turned on so that it may be shown, and it is (f) of drawing 12 . Control signal B1H are turned off so 
that it may be shown, and it is (g) of d rawin g 12 . If control signal B1L is turned on so that it may be shown The 
bidirectional switch 462, 463, and 464 It minds and is the piezo-electric member 423 and 424. Reference voltage wave 
BV3 It impresses and is the piezo-electric member 423 and 424. Ink room CI It displaces in the direction gradually 
opened from a steady state. 

[0055] And criteria voltage waveform BV3 When control signal C1H are turned off just before falling, it is the piezo- 
electric member 423 and 424. The displacement condition is held. Then, it is [ changing the timing which returns this 



through an ink delivery returning - ink room CI from - ink is made to breathe out 

Sr^aS Si9na, ^ 1L f° ° N iS ^ ~ P--e.ectric 

time changed - the same ink roorr . CI Lm £ h?c^ ^ ^ S '? Ce , the electri «l-Potential-difference holding 
attained. C1 fr ° m d,Scharge quant,t y of ,nk can be changed and gradation printing* 

adjoining wall 516K^eKSL lliJ^T^^ PlKM ? cW<: me ""*r 515 v»hich institutes the 
constituL the Jjolnf4 wTeS£ 2 6 fcta * to ™7^£££^1?*°? 525 h to 531(1 SUpp ' 1 ' line 54 ' and 

nTjr^r 1 off adua,ion is "* — - « * ^LT^rtS 3 ^ :cr pui * 

member 512 5n S14 ^ ria «^ c ^ V r ,:>c rr ,b * U PP l,e a ana ON actuation is carried out Each pezo-electric 

[0060] just before [ then, ] a reference voltage wave falls -- each transktnr «1 m ™h 

making -- each piezo-electric member 512 w m4 5? ciT 5 T-.-T ' 32, and 533 rt once turns off " 



■ n nm n . lt ariiustable \ of both maintenance voltage levels ] to 
share mode form, carrying out gradation control can also c rry out adjustab.e [ 
the holding time, and it can also carry out gradation control. 

STiffl ^a=^r^=! ^1 U» can * perform 



[Translation done.] 



* NOTICES * 



3.1n the drawings, any words are not translated. 




[Claim(s)] 



£To2 t^S^ dijerence to a piezo-electric .ember, is made to 

this piezo-electric member, and p£SmSS^S£ Tnr rl J"?!? 1 ! f - ink r °° m With the variation rat e * 
voltage wave for every printing timing? sa p £t%^Z^^ "* ° f 3 r °° m Impress a reference 

potential difference over said piezo-electric member U^iH^Z' f l "f^sm condition of an electrical 
displacement condition of this piezo eS£ member is held Si" ^ ^ t ? aw VOltage wave ' and *he 

Masr [ of the discharge by 

to a pie^ectric member, is made to 
th.s piezo-electric member, and performs discharql nrin ina SSt J? /5? m l""* r °° m with the variation rat e of 
actuation of the switching element, and the dffiH^If '? ,nteri ° r ° f a r00m out 0N 
while connecting with said piezo-elertS: reSS^SSS^^Slf^ t0 ^ piez °- electric member while 
electrode is grounded. In the impression oertod \ o f. C6 V ° ltage Wave for ever Y P rintin 9 timing to an 

off actuation of said switching eE^o? ^ teS?^^^- 88 ? 1 piez °- electric member, carry out 
piezo-electric member, and the displacement ^SSi^S^, ^ ^.l"" P ° tential difference over said 
recording head characterized by <Lg^7^£X ESS IT*? r 5 ^ The dnve approach of *e 
switching element, carrying out adiusteble r of T H?JhT V chang,ng the °N actuation timing of said subsequent 
[Claim 3] in the i^JJ^hS SSSIS Perf ° rmin9 , 9radati ° n 

carry out the variation rate of this piezo-etectric m^STnSStS^ST^ I P'ezo-electric member, is made to 
this piezo-electric member, and performs discharge orirSnn ! ? f Ink room with the variatl 'on rate of 

voltage wave from which a voltage Kta^SuS?^ !? "* interi ° r ° f 3 r00m The reference 
The drive approach of the recording he* hSSSS^lSSSjJSS member ' S impreSS6d for ever V P""** timing, 
difference over said piezo-electric member S^fZZ, ■ : th f im P ress,on condition of an electrical potential 
displacement condition of thfs, SSSS c memhTrT° n Pen ? ? "* referenCe Voltage ^ve, holding the 

changing the maintenance S ^TS^TS^^J ° f d ' SCharge guanti * * ink ] b * 
[Claim 4] Huwraai oirrerence at this time, and performing gradation printing. 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The circuitry Fig. of a recording head drive circuit showing the gestalt of operation of the 1st of this 
invention. 

[ Drawing 2] The pulse shape and the electrical-potential-difference wave form chart showing the timing of operation in 
the gestalt of this operation. 

[Drawing 3] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 
[Drawing 4] The sectional view showing an example of the recording head used with the gestalt of this operation. 
[D rawin g 5] The pulse shape and the electrical-potential-difference wave form chart showing the timing of operation in 
the gestalt of operation of the 2nd of this invention. 

[ Drawin g 6] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 

[ Drawing 7] The pulse shape and the electrical-potential-difference wave form chart showing the timing of operation in 

the gestalt of operation of the 3rd of this invention. 

[Drawing 8] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 

[Drawing 9] The circuitry Fig. of a recording head drive circuit showing the gestalt of operation of the 4th of this 

invention. 

[ Drawin g 10 ] The pulse shape and the electrical-potential-difference wave form chart showing the timing of operation in 
the gestalt of this operation. 

[ Drawing 11 ] The circuitry Fig. of a recording head drive circuit showing the gestalt of operation of the 5th of this 
invention. 

[Drawing 12] The control signal wave and electrical-potential-difference wave form chart showing the timing of 
operation in the gestalt of this operation. 

[ Drawing 13] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 

[ Drawing 14 ] The fragmentary sectional view showing the configuration of the recording head in the gestalt of this 

operation. 

[ Drawing 15] The circuitry Fig. of a recording head drive circuit showing the gestalt of operation of the 6th of this 
invention. 

[ Drawing 16] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 

[Drawing JL7] The circuitry Fig. of a recording head drive circuit showing the conventional example. 

[Description of Notations] 

111 - 116, 111, and 23 - Piezo-electricity Member 

12 - Current supply circuit 

131 - 136 and 131 - NPN Transistor 

14 - Printing data-conversion circuit 

17 21 - Ink room 



[Translation done.] 
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CMsf»B 5 ] EMBttKWEfcElttO C ©EmgBf* 

c©E*aw*©sEtttej:!M>i'S*£« 

3-ttTC©^ >i»art©^>d»%ttlHLEn»l*tf^lBI» 
iffiE*fW*tcS*ir 4-*©SffiCC>ft LTHE 

^fcrs»i«Ejft»*Eiwj3'-f s >y»«:Enarrs 
£ £ fcKiiriaE«awK:«K-r zmommzz -tv? 
yvm+ztymtbxmi&b* mzKmrnmn?* 
&mms&m>Himmriiicte\,>xm&z -r v *y 
*t7ttffitTiWBE«iiWK»^s«E©Einintt»* 
«8t,Tc©E*aw©ata*»*ffj#u c©£^© 
«riEx-Y »?>y*-?-©*7«)f¥*-r s>y«Efbs* 

4C£TfflEEmgPfrt4C^1-4«^E ; &^b§ti- > *» 
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■TSKIi^f K©HKl*ffi. 

[»3}aji6] Em9$tt(t^E£Epjnu-cc©Emgiitt 
s-tt-cc©^ >*£rt©-r>d'*tttiiLEnn*tf 9ia» 

cc*ncu A:«a«©iiJiiaE«»*Enwf -f s > y«(c 

»i^tTEPJnu. HffiE«S»*K:S»r4fl6*©«ffi* 

> ^5r*w L/ r MiEEmaiw©^m@p^icEp»n-r 4«Si 

«E«9K*a»irSCir^>*©ilttU«*TiBELrM 
MEnBD^r^T "5 C £ f 4IE&--- v F©K«i*ffi. 

[|£BJ©»iW!i^BJ] 
[0 00 1] 

[#£0S©f!T4$ffi#U] *^H^«, E«*Btt©SE»«: 
[0002] 

[{£*©»«] C©«©K»^» F©fg»l^ffi£ LT 

Wittf. «fM¥2 - 1 6 4 5 4 4 #&$©*> ©#*fl 
6*a-ri»4. cnw. HI 7 40t;TJ:^{C. EmSPW 1 

1. i2, i3. i4. is. i6. -icmmbtc-is 
(ommz&mnmt i/t«*«i&Htt2©w*«i^-tc« 

. 32, 33. 34, 35. 36, -zftbxmmb 

Tt,>4, ^L-C, ESSmil. 12, 13. 14. 1 

5. i6. -&wn*&a&i** K5>yx>3i. 3 

2. 33, 34. 35, 36. -?r^>^CCL/Tm^ 

2 ©ffl^Wf *»6SE««ttKiE«*A**tT 

it?-** 6 ^EmgPW©«fflmfii{C,|g«i«ES^ ; & EPtt] L/ 
H5>^X$3l, 32. 33, 34, 35. 36, - 



[0003] 

tt. h5>^jr3l, 32. 33, 34, 35, 36 
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[ o o o 4 j * c v, imm i 6 smoma. & 
*. BWEnwwj-csfsgaft^, K©irato*ffi*»ijw- 

[000 5] 

£E«aw{c«E*EuaiLrc©ffi«aw**gt&3-a' c 
[ooo6] M«gi2eii©»i}tt. E*aM*{c«E* 

ttfHU£PM*fT9i>flK 9 FKfcOT. ES§|5«{cg» 

* a » m** * >m& u x m b . snawcc** 3 

*>y^<»*>mifr*tA i^ifzmtz#z>ttv& 
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[0007] ii^rasiatgc^Bjtt, Rmmten&z 

B»Itrc©E«»t**ffiS#. C©E«BW*©£ffi 
«C«fc9-/>i'SSrS!»3i*rc©-r>^Srt©Y>d7% 

«5CEPfln b . C ©«*SE^©E|J*D)t!fffl(c*j^rE« 

m km tzmRotPMxmzmn b x c ©ewb*© 

C©it?©«f#SE^t3#5c 

4 r -c > * ©tttbs^r pj^ o r pgiEiEnjsij^tf 5 c 4 tc * 

•5. 

[0008] tt$q(4 ia«©^Bj« > E^SB^fcmE?: 
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(ft 1 ©£»©«•) C©Wt©3B«tti»3|ij|i SV 2 
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$>i^\>U;*PTP£®lgtt*&llg&l 2 RO'EP^T 1 - # 
g&HSS 1 4 ICtm b . ftfflftgBB 1 2 #> 6H 2 © 

cb) K.m?&5uw&nmm*W)irz>. *fc. mm 

btc^EMSmi li (Cftlfcl/fc h7>yx$ 1 31 © 

^-xcc. t^iAB, 120(c) {c^-ri^&^y^h^ 

JWPP^tS. ESSW^l li ^©» 

mWE&MOBmt&tSK. Y^yVX* 1 3i ?:*>Ki 
ft 0. SiimE«»^giim(4Cc^CCti%T*ssl[BU 
rh5>^x^l3i EmSPWl 

li {mmMnu^-cY^yv^n 1 3W7bt& 
«is*fi^-raci&»). ^©^{i&a^is^i-sci 

[0019] -€•©«, COKtt^JtRKAl^lHlfi^O 
t*6h7>yx? 1 3i ?:SO*+>Ift^-rSCirE 
<»tt 1 1 i ©«tttta»tcSM10EWtt* 1 1 i B5£ 
^^CMS„ CUT, Etittl li tc«|ft3<i* 
«Eas&»H 2 ©(d) tciS-r «t ^ lc«: 0 . c ©mEigff* 
A^i *,T* 3 S ^ A 5 > i^-C ^ > f g^^ttWt- S > 2 
1"^^^, Pgl)3?m©ifiiC^PBi|i^So 

[0020] ttc. Y^y'JZii 1 3i ©^-XCCEPtt 
■fS7'';> h^JWPP4, 12 0(e) (Cmt<fc^C^ 
ft3#Si. EUSUttl li *J«fif*«»-r*«IIII«« 

€Eig^B02©(f) (ct=TJ:^^^»). c©*E» 

*jsl%tj6*s * 5 > ^"r ^ > ^^p>itta-r s > * 
»te = Fd>tt<a-5. p§ie?^g*5*ge©Ep 

[0 02 1 ] J/c h7>^X$ 1 3i ©-^-XKEPJJD 

ft3#Si, EfcfflJttl li ***S%«^-rS»!Hltt3 
e»KS<!5c*)v C©i*(CBE«8Pl5tl li Cc^t&3ti 
S«EilO^BH 2 © (h) tc^T <fc ^ & 0 . C ©«EK 

jf^s:%TA5^> ^ -r 5 > wa > t>mi>h*m$h a > 

•5„ 

[0 0 2 2 ] C©J;MC, l-7>yx^ 1 3i ©"t-X 
CCEPttT S 7* U > h m-;1/X P P =&^b bT E^§W 1 1 

[0 0 2 3 ] C©<fc ^ %$HW(CffifflT 4E»^ » Kit/ 



2 2 T'$l$ t . C©»te«2 2 ©±«CE«S1*2 3 SrPg 

«csg2 4, 2 5*KwrH«i/ri>*. -eur, a 

> * ttfflP 2 6 ©£*«c ^ > ^ gygp 2 7 *K A 

> * grt-v © A > * © m «T 5 J: 5 k ft o r I 
[0024] COBS^ KHt, H4©(a) K^TStt 

MWMum 3itmmicmi, $is«2 2 4©^ 
«04©(b) ^m&^cAsam.i lmmz&A? 

[oo25] (mommmm comt&mmm 

fc*ii»rtt. 05 ©(a) {c^7--;>h^^5>^^u 
aPTPfcJrDWMfcfegBi 2«»i u 
-1 16, -©-^OWSKEptD-rsSHiUffjgrjgjjjm 

#rs. cosmmEisggtt, 05©(b) Kin-r^jc 
[ o o 2 7 ] c ©i 5 ttsw«Eft**Ep&rr * c 4 

t\ @5©(c) {C^yy>*>'<;b^PP*Sh7> i ;^ 

*i 31 icwmtzt. Emmi 1 1 «06©(d) k 

*$l>Tt- 7 3i W7ftf^LTEl«l 1 

S„ c ©«^*SI«rih«B«JS < M 
*b1&tCb5>i?Xjn 3i ^Stt^^tt^LTJE* 

11 *S?»K«{c8ai3-i*4. cowsptcj;*). 
E^gPttl 11 ^<Dfltt&«Ea9Bttl85©(d) fcjjvrj; 

-^>^S1 7rt©^>^ttit^WS<ESSB 
Ml 11 ©S(4tCJ:f3»m$<i^,©-C. C©4£ictt0 

6 ©(c) iC7js-r<t ^ (c -y > ^(DP±ajfiti^- < &s„ 

[002 8 ] *fc. 05 ©(e) tCif^'Jy^M^p 
Prt» h if l 3 1 fcEMD-f 64 . EiW 1 1 1 
»06©(d) K^m»6-f>JIl 7fl©^> 

tehsm* 1 11 ©xta«i*«^-rs*j. 4Kt*gft 
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mmtymftixKmsm 1 h *ss««{ca»3-tt 

5. C©«ffliccJ:»>. EUgWJl 11 *v©0U&*E&B 
«@5©(f) (c^Jr^ccftO. -f>*£i 7|*i©-f> 
*#E«»tti ii V£tiLU:**)m$tizmm=? 
te<&S. StiT, C©4*(c«^6©(b) Cc^1%fc5 

[0029] *fc. 05©(g) (C*t7''J>$n>xP 
P#h5>^X*l 31 (CEfflmf&4, 11 

10 m e © (d) icmmmm* ZA^t&nnoA^ 

%±ftZ>mmt,cis^x YvlsVxz 1 31 a^S&ftt 
rEfcSBtf 1 l i ©a(4tt«4fi!^-j-S*J, 4B«<S# 

sa*>«i^i,TE*mti ii *sm«{ca»3# 

60 C©M8PKJ:»), EHWi 11 ^<nm&SB.m 
BH5©(h) KmZ'ilx.ii*). -f>*gi 7(^©^> 
MEmmtl 11 fl^ffiecjcOJfHJS^iSHiBl^^ 
fi^T, C£Di^(Cttg6©(a) fC^fJ; 

[0030] C ©«(:!>«:, Ettffittl li £-<>>7gi 

[003 1 ] (*3<DXIt©£B) C©^te©ff^«f» 
*^3SV4K*tl£;LfcJlifi©^Ji{co| ( ^T^5 c 
^*©*«©IB»HI8©«i5)Ett«*W{ctt» 1 omm 

14*>6#h5>y^jfi.3l-l36. -©^-^{c 

[0 0 3 2] T&fciS, H7{cttfpdr^s>y*^L 

0 8 (CEP0fl(9«8t3S»«;(c^ «fc 5 tc . c ©HJt©^« 
K*l»rtt. H7©(a) fC^-r^y>h3r^$>^;l, 
^PTP©«|ft*-rs>ifc«*flMftli|gi 2*6H7 
©(b) «Cn-J-«fc5!tC=ft«©«»«EiSgg*ffl^-j- a> 

K»LA:l>E*IW#l 11 tcM&L1th5yi?z 
* 1 31 O^XK, MAtf. |7®(c) CCinTi^ft 

I I ^©«!»«EaS9g©EWiP4H^{c hv>i?X9 1 3 

1 t*>»ffL, **iSE«Jf5Asgiftm{i(C.t(^{ci% 
T*i5eflfCh7>y^if 1 31 *-fi+7ttfff5. 

ctuccfci), E«a«*i 11 «mEvi^Enat/ctti 
"cwft«w*. -rate*. e*sw*i n {jhs© 

(d) «C7n-rje»K»*>6llI8©(a) {C^T<fc-5(CA^< 

[0033] c<Dmz-&mmbr*e, 

hy^isZHl 31 *B0f*>tt^-rsc4-CE*aiJW 

I I I (Dmftttm&ictitmbEnmti 1 1 an 8© 
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(d) Kmtfgmmvcmz. -rftbft. &wm\ 11 

C©J:^KE«»W1 li *tt«WJftt»*EVi iaJJn 

t fctt»t?^ ^ * 4 c 4 -cE*aw* 1 1 i vm-mm 

fcfg»T£££©g{ifi£*S< U t*KC<fc») v -f> 
*g*6ttarr ft*. Tftfcft. PglS 

[0 0 3 4] £/c. UttLfcOEHSMtfl li itMlSL 
fch-7>^^^13i ©^-XCC. flUtf. 07 ©(e) 

sisami li ^©sj»«BEaB^©Enai Blotch 

7>i>X* 1 31 **>»ttU s»*Ea8frWfre>*» 
{CSft±*Sr>-Ct^^*-Ch5>^*l 31 *— fi* 
C*iK:J:9. E^SBttl li «mEV2 

«vi ) *Httaofcttti'cwi5*fii»r*. -r *t> 
ft. s*#tti 11 «H8©(d) tcjntmifiw&frbm 
8 ©(b) tc^-rjc^K^eftKSEttbfcttB-cfliNfr 

[0035] *©». C©tt«*-jeiWMB*0T*»6 
h 5 >t?X * 1 31 *WM->IWler *C i T?E«S»t 20 

1 11 omamtcitiMt'EflStti h «08© 

(d)(C^1-3E»K!BCCR4. "Tfttoft. EUSW* 1 li 
{cffilftSn*«Ett»J*H7©(f) KS%rJ:5«:<cS. 
C©J:$KE«aWtl 11 £*fgg©mEV2 5rEP»nU 
fct^?ffJ#3ttSCi-CE«IM*l H JWSfittRMMC 
»H*S£*©3Ett«*t>eK«:U CftCCj:D. 4> 

ft . pgp«e*s*es©EP)!iji ft &o 

[0 03 6] *fc. Igftt/c^EmSPMl 11 tCfcfooL 
/th-^i/X* 1 3i ©<-Xtt. 07 ©(g) 30 

ULm? <fc 9 ft 7' y > h ^ w x P P £ „ T ft to 

ft. E«asm li ^©»«mE»©enJni<!:is)B#cc v 

7>i>X* 131 StgSE^* s »e.^ 
CCAtft±#oTC>£ii5¥"Ch-7>i'X£ 1 3i <&— fitf 
7«pfWS. ChiCj:"). E«SW#1 li «^EV3 

«V2 ) %Enttibfctt«-c«ffi*fi^rs. -rftt) 

ft. E*9*tl li «08©(d) <C^-r^JSt*«*>6BI 

8 © (o <fc 9 K-ena irfttt l t i > ft i Am-c m 
srr*. 

[0 03 7] *©». C©«Wt-S«HBfiWL-C*>6 40 
31 *Wy*>ttf¥r4CirE«a5tt 

1 1 1 <D«i9«tiak(ciiffi<i/Estwi 1 1 «08© 

(©KwTJiSttlBBcRS. "fftbft, ESWWl 11 
«cffii|& § ti 4 ^E«*0 7 © (h) CC SrT <fc 5 CC ft & . 

c©«fcs«:Esa*f i li *ittsiwfii»aEV3 ^epjd 
{cm»-r-si*©^i4fi ; S:^$< i/. cnccto. <f> 

»£*>6ttlU?*<f >^fi«ril>ft<T-5). fftbft. K 
MIK©fil4MI£&&. C©J:5«CE«»ttl 11 # 
«S4ffJ#f4£*©«EU"«*4BJ3W*W*ttlWW 50 
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[ 0 0 3 8 ] ftfc, C©Htt©JB»Ctt. E«Wt 1 1 
1 ttKffiZfimtZ t *©SEU^4oI^L/T > * 

aisai-rs.t^KLtefti. cnK3 6tcE*awi 1 

i #*ffi*fi^*5£*©^ll$lffl*ft«LT*E£fi! 

}$B#ia©p^-c > * ram-mi* j: o mm >khm 

aw*J»c&4. ctifcjgwatctt. 170(c) . 
(e) . (q) JCfalvr h5>^X£ 1 31 4lfg*>l6fP 
-T£-?'y> h;-c;uxpp©^\M/XPi ©f£££-f 

[0039] ($4 ©Hffi©J£tt) C©j»©»ifi 
CC*tl£Ufclltt©^SlCC-3t»r^-5. c©3g#s 
©JB»©BttHK©«)iS»H9 «c^-r J: 9 
JH1 ©*»©»«& 0*C. Aft£j£iiK*fttellB3 
2i^y>h^l/^PP*U*-r*EU?f f -j'SSft@B 

3 4tr*4. -Tft^ft. nnB«»^aK3 2«EPjn^ 

A 5 >^#{c«^©flft4ftB©»»«E«»*il»l/ 

rfflA-rii^KftoT^i. ^HA«. Hftig©s?gm 

EiS^T l RO'S^EOT^ ©fi S *5Mft £ 2 ®.®<D13B 
«©3B»«E«^T2 . T3©3«a«riillOra*r 
4«fc5«:&oTl»S. #S»«E«»ttl>'rtifcSt%± 
*5 9 (iff 6 5T*5 0 UftfK ft «0U«: ft -» "C<- » * . 
[0040] buIBEP^t 5 - jr^aig 3 4 « 3 «ffl©» 

m«EisaKTi , T2 , T3 ©t>rti*#E*att*i 1 

1-116, -k:EP*D$if'S* i; &3M!R-rs/cii)CcS h ? 

>^^i? i3i-i36, ■i*>mfttz>7 , )i'\->* 

;^PPtl64-r4J:5«:ftort>S. 

[0 04 1] C©|gK)[pl8§Ccfct»-C«. EPW*-f2>y 
(Cft-54. 01 0©(a) (C^r«J:^{C. 7''J>h$-^5 
> P T P 4mi®«^088 3 2 RO'EP?^- * £ 

&il8g3 4(C«*&U CtiKJ:DWW»t&iaB3 2«BI 

1 0©(b) K^-rJ:5ft3«8l©a»«E«9KTi , T 

2 , T3 imtmcmttz. tit, wmmc^emki 

Ml 11 Ct*t(&0fch 5 1 31 ©^-^(C. w 

01 0©(c) Kmf«fc^{C»*«E^T3 4S 
IR-f S fc©© y > h ; w x P p 4^-r s . 
[0 04 2] CMC**). E«»W1 11 (COH1 o© 

(d) (cth^- «»: ^ ft«^mE«^* 5 EP»-r ^ c i cc ft h . 

C©«l&*E«»«E««*ri li ©m<Sr4-SB#ra« 

#u E^sutti 11 4Bff^©^fi(4sr-^ii#ra(S}# 
T*. *or. -jenrnteittK. e^spwi i 1 ©m 
ff*sawcsw8LrE*awi h *s«tt»cRf. 

c^b-r. EtWl li 4Bif3£©a:{4{4B-C-!SB#|ffl 

wr *«ffift»*«iM- i> c t v j >*«*>6ttwr 

-&-f>^S«^<ft€> 0 Tfttoft. KMtit©lll»EPIM 
iftS. 

[ 0 0 4 3 ] t fc. fgttb/cl^E^gPtt 1 1 i «C»J£L 
/ch7>yx^ 1 31 ©-<-X{C. ^^.tf. 010© 

(e) K^ri:9K:«J*«E«»T2 Srii!R-rSfc©©^ 



(7) 



u 

li KttHloocf) (c^TJ;^^it^ M ^ Epa 
**C4fc&$. C©#te*E»$ttE«BWl li © 
«W*H1 0©(d) OHWOiifjrijtjin^-^^m 

WfisatcjwiLrEmaiwi 11 «£ffi«i(cs 
*._e9or. ffsstti it ^^©^{iftg-c— s 
©«t*MB»Ws «E«^*«i&-r 5 c 4 -c-f > *g 

iSR*"WIfi©EPW4&s. 

[0 04 4] Sfc. «»Lfcl»E«»ttl 1 i fC*HEU 
fch5>yx*l3i ©-J-xtc. ^ 10CD 
(g) ^TJr^fcSmSE^Ti 
'J>F^PP*ftlWS. cn(cj;f). EC8#l 
li KttHl o©(h) KS^j : ^ifi C tt| &TOEi( gg jM p aD 

siEswi ii <Dmmizt&fm$nrtcA%ic 
amm 1 1 1 ©w*«fcttrtcia%{cjMtTat t 

i 3i ©^-^cEpfers^'^h^xppicj- 
9EWtt*l li K«IW«Ja!«Ea»*jWjr*4 

[0045] (» 5 ©*tfc©fl?») C ©H*fe©^«a 
«© ^ > fg^oaffllBOtttt 0 «E*Wstril« b 

S 1 SO'2 fc*fJSLft:Sa6©«3B!tc-3» f »rjfi'<* - 

m*mkmbitmwKm4 1 4c©em»*4 i © 

±K8«©E*«$tt4 2 c ©±(C^«4 3 ^ 

5S£fcttT|tg!©-f'>*S4 4, 4 4, -*«fi6tfcfc 
©t\ ^^>^4 4©rtg{c«^^^^^ i; , + 

K-fcOWU 5*»«t/a>S. B?ie#ES5|5W4 1 , 

[0046]CO^7*- K#©K«K , K©»|§ 
RKD#S»B 1 1 «C7j*?«fc 5 ft . R& l fcJSfctteW * 
ESSPW4 2 1 i 4 2 2 (CfcttLfc*^ 5 1 
^^461^ T SWtESBB B V i ©«& 9 4 
>4 71 JcSfctu »«l/!fcfi*«ffi^4E«Wt4 2 
2 i 4 2 3 m®L tcW®4 5 2 ZmfaZ 4 v?4 6 
2 *a-tT»*Ett»BV2 ©«i&^>4 7 2 KJ8 
R«LfcB4«jSrsE*BM*4 2 3 44 24 fc 
£ttt,fc«&4 5 3 *SCSilSl^^5 9 1 4 6 3 *^L"CS 
««E»»BV 3 ©tt»5 4>4 73 fcfcHu MKt 
fc»*««W*E«l*t4 2 4 4 4 2 5 icmttcm® 

4 5 4 rnmzj 7 9-4 64 otbxmnEmB so 



10-16213 



12 



10 



20 



30 



40 



Vl©fl8ft5-f>4 7l(C»Ku *8Lfcg*«fiM- 
SESS(Jtt4 2 5 4 4 26 fcg^tfc^g4 5 5 *5R# 

ft* * » * 4 e s l x mmmmmm b v 2 <omv 

^>4 72 (c««L, «»l/)fcS*«fiS1-SE«a»t4 
26 44 2 7 (cSMLfcmffi4 56 ZmSfaXJ **4 
6 6 fcft L T&ME8& B V 3 ©(ftfe* 4 7 3 K 

[004 7] i/x7t- KJB©B«K 9 K(i. *©$£ 
»*46l. 462 , 463, 464, 465, 466 

. "iz*ti?ti2*mmmAwtAv-, bih4bi 

L C1H4C1L, A2H4A2L, B 2H4 B 2L, C2H4C2 

E4j Ai , Bi . Ci , A2 . B2 , C 
2 , -teZti^ti-Oi/miffiLX^Z. 

[ 0 0 4 8 ] c mmmu, &mv°4 > 4 7 1 4 
72 , 4 73 fc-e-ti-en««*E^Bvi , BV2 

BV3^@12©(a) , (b). (c) tCTfrtZJ^VX- 
m&tZ. 4. ^5-C>47l fc«««E«R»BVl 
*«lftT*jr^3>yriai 2 ©(d) (C^fJ:^(Cgjai 
fs-^AiH*^>u, Hi 2 ©(e) fc^fj:5{cfBjpg^ 
AiL**7L. 01 2 ©(f) fcwTJ:5«:|IW|*BaH 
*^7L. 01 20(a) JC^-rjt^K:«ffllg#BlL** 
^?Z£. WSftZJ v ?4Bi , 4 62 *^-LTE« 
* 4 2 1 • 4 2 2 KDMEttB Vi *JEIW)0L E 
*aW*4 2i. 4 22 «Y>^SAl «H1 3©(a) © 
60 1 3 © (b) iCiS-T <t 5 (C» * CCM < 

[oo4 9]-etr. mw£mBvitfi&z-f#z 

fcmltMmm AihZ* y ? z> t ^ K<zmt 4 2i, 4 

22 «0i z<D&jcm*£5iL*<Dm.vm:m$? 
*©«. w»fe#Aut*>{cR-r*i. c©»m 

fSAi ©m®4 51 (cftttr««Ea»4>Hi 2© 
ci) «c7jvr«fc5K:swfc-r$. T^cb^. E*aw4 2i 
.422 osEfi^matf^fbr^. *Lr. -jg© 

0, ffs^4 2i, 422 ©aafssfietcttatrc 

©EWW4 21, 4 22 >&0i 3©(d) CC^J:5K 

x^ofzmtiizvz, 

[0 05 0] C^tT. *IJ^fl-^AlL^t>{C^T^^ 
5>y*^b3^4C4rE*a»t4 2l. 4 22 ©S 

4R«fc-f >^SAl ^^©^^^©ttHia^tg^ 
[005 1 ] 3cjc. 72 ft3§!gaiE&»B 
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v 2 tm&lrz $ 4 5 > it-cm 12©(f) Kmf «fc 5 (c 
fW»ft-ftBlH&*>l,. H12©(g) (c^TJ:-5{c$iJil 
<t#BlL£;J-7 U 0 1 2 ©(d) (C^T«t 5 COMMIT 
aih**7U Hi 2©(e)(c^?-«£o(c$ij®ifi-itAiL 
* * > U . 0 1 2 © (h) tcjjrf J: 5 fcfll8MI#C ih* * 
7 1,. HI 2©(i) {C^r<fc?{C*lJ®^#CU?:*>-r 
-Si. ^|p)X-Y^^46l , 4 62. 463 £:ftLT 

e«»W4 22, 423 icmmm&m^B v 2*sEn»n 

U EmSPtt4 22. 4 23 tt-f >*SBl SrH 1 3© 
(e) <D£fltttB*»6H 1 3 ©(f) (C^f <fc 9 (C& * (CM 10 

<£fc(c^&-rs. 

[0052]-? L/T. S^mE«ff5BV2 #i:*iT* 3 l> 
ffiRtcMflPfg-9 B 1H* * 7 T £ £ , E*tttt 4 2 2,4 
2 3 tt*©gtttf»*ffST4. *©fft. WWHI-9B1L 
**>KRr*>. C©fMfflHI^BlL£*>K:g|-f 5 
>**£{b3tt*C£TM>*SBl ©*®4 52 (Cft 

te-rawEaawH i 2©oo fcjftrjcSKswfc-*-*. 
e^W4 2 2 .423 (DnKmmm&g. 

^BlU)S^>«M(,, E«SM#4 2 2 , 4 23 © 20 
Wft&kiittCfltMLX C©ES§M*4 2 2 , 4 2 3 £J£ 
3ttt*gCCKlW >*^Bl *>6-Y>i'R±tBP?r/rL.-C-( 

[00 5 3 ] CUT. fW8PM#Bu**>KRT* -f 
lytfZmtZitZCtVKMffitA 22 , 4 2 3 ©m 

E«SN^M*%E<b-rs©T. iraofc»i©iat<w&JB 

£l5ISK:-r >*SBi *>6©-f>f©ttW**^fcS* 

[0054] fttttc l/T. ^ >4 7 3 (cSSI^E 

iM5BV3 -5* 5>^T01 2 ©(h) (C,tVT 30 

J:9(CWMI#CiH«4->U H12©(i) KjjVfJ:? 
(CfHMi^fClL£*7U HI 2©(d) tCmt&'MCM 
©m#AiH**7t. HI 2 ©(e) tc^f J:5tcM»fll 
#AiL£:t>U H12©(f) (c^"TJ:^(c$iJ@p<i#B 
in£tf7l,. HI 2 © (q) (c^T J:^(C$ija(t#BiL5r 
^■>t5i, 5R2nSj;W!>f-4 6 2 , 4 63 , 4 64 ?: 
rtO"CE*8W*4 2 3 ,4 24 {CS««E«0BV3 # 
EfflniL. ESSPW4 23, 4 24 tt-f>*SCl 
* (CM < H$HC%&? 

[ 0 0 5 5 ] l/t. SWKE&J1SB V 3 tfittTlfi & 40 
iffimc*IJflPf|-5tC lH£*7f*£, E«8Btt4 2 3, 4 
2 4 tt*©g&tK»*«finr5. *©». »(I^ClL 
4*>KR-r*. C©«BS(t^ClL**>KR1-*'r 5 
lsV*m\.Zm>ZbX--<yi>MCl ©m®4 5 3 Kft 

i&-ra«i«ae*® i 2©o) kth-tj: steers. 

-Tfcfefc. E*9*t4 23. 4 2 4 ©«EffiJ#^IB*iaE 

{b-rs. *i/c. -je©ffi«»ia*iga-«-4i. »m 

#ClL#:t>TOcfg'/§l,. E«aPt#4 2 3 , 4 24 © 
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